Dear Dr. Farre, and Dr. Fortes, We thank you and the reviewer for the helpful and important comments to improve our manuscript . We have considered all of the comments carefully and made the following revisions, which are highlighted in the uploaded text file. The reviewer's comments were copied and underlined and we have described our revisions directly beneath each comment.
Lines 763-764, format error.
We have fixed the error.
Reviewer #2:
In this paper, the authors propose a novel tool for studying photosynthesis in C. merolae, by use of a sugar transporter from Galderia to enable heterotrophic or mixotrophic growth. Their approach has merit and is generally well-documented. They comprehensively characterize and demonstrate heterotrophic growth by combinations of light/dark treatments, DCMU treatments and glucose titrations in SPT1 expressors and WT. There are a few concerns which, when addressed, would improve the quality of the manuscript.
Thank you very much for your positive evaluation on our manuscript. We have revised the manuscript according to your suggestion as describe below. Thank you for your important suggestion. We have newly added an immunoblotting result showing SPT1 level (expressed by CPCC promoter) in the culture in the dark with glucose and that in the light with glucose and DCMU (Fig. 4b) . A previous paper showed that CPCC mRNA level in the dark was lower than that in the light under photoautotrophic condition (Kawase et al., 2017) . However, in our result in heterotrophic conditions (Fig. 4b ), SPT1 protein level was not so much different between CP-SPT1 in the dark with glucose and that in the light with glucose and DCMU. Therefore, the difference in the growth will be because of reasons other than the light response of CPCC promoter. We have added the description of the result and We have compared oxygen evolution rates in the light/dark with or without 10 µM DCMU ( Fig. 2c ; the method has been described on pages 13-14, lines 250-229). The The pH of cultures in several different conditions was checked 10 days after inoculation.
Major Comments
The pH values were between 2.2 to 2.4. These were within the range for the optimal growth of C. merolae (pH 1.0 -4.0; Kuroiwa et al., 2017) . The similar initial growth rate among different concentrations of exogenous glucose was probably because of limitation of glucose uptake activity of the HA-SPT1 proteins.
In addition, the difference in their final cellular concentrations was probably because of exhaustion of exogenous glucose.
We have added following statement in Acknowledgements (Page 27, lines 601-602).
The strains described in this manuscript are available from TK upon request.
9, Line 346: This is an interesting observation since this is about the same time that growth levels off in Ap-SPT1 under 25 mM glucose and no DCMU.
Yes, the growth of Ap-SPT1 cells with DCMU and glucose was suddenly accelerated from day 29 to 41 until exogenous glucose was exhausted. The final cellular concentration and the duration for reaching the concentration were almost the same between the culture in the dark with glucose and that in the light with glucose and DCMU (Fig. 2b) . However, the reasons remain unclear at this point.
10. Line 469: Why is it considered a putative sugar transporter here, but seems more confirmed in other parts of the paper.
Thank you for your comment. We agree with the comment. We have removed "putative" because the sugar uptake ability of GsSPT1 was already shown in a previous study (Schilling and Oesterelt 2007) .
11. Line 526: The wording in this sentence could be improved. Perhaps "kept" could be removed.
We have removed "kept" according to your suggestion.
12. Line 547 to the end of the paragraph: The wording of this section could be improved.
We have modified that part as followings (Pages 26-27, lines 586-594).
When a photosynthesis-deficient C. merolae mutant exhibits a similar light-sensitive phenotype, periodic light pulsing is likely effective to improve heterotrophic culture conditions according to the following finding. In C. merolae, a daily light pulse (10 min of 30 µmol m -2 s -1 ) was required for continual heterotrophic growth with 200-400 mM glycerol (Moriyama et al., 2018) . Such light-activated heterotrophic growth was also reported in Synechocystis sp. PCC6803 (Anderson and Mcintosh, 1991) . In Synechocystis sp., it is assumed that light pulse likely functions as an environmental signal to regulate heterotrophic metabolisms, cell division, and other cellular activities (Anderson and Mcintosh, 1991) .
We believe our manuscript has been improved, thanks to the referees, and hope it is now acceptable for publication in Plant Direct. We look forward to your decision.
Yours sincerely,
